NIBP/TRAPPC9 is a prototypical member of a novel protein family and regulates NFB signaling and trans-Golgi network. Eight families with a total of 29 cases of homozygous (−/−) NIBP mutations have been identified with links to mental retardation characterized by moderate-to-severe intellectual disability, microcephaly, hearing loss, peculiar facial appearance, obesity and hypotonia, designated "NIBP syndrome". We showed previously that NIBP is highly expressed in neurons and is required for neuronal differentiation in PC12 cells, enteric neuronal cell line and cultured neural stem cells (NSCs). To further understand the role of NIBP in neurogenesis, we generated floxed NIBP knockout-first mouse model, wherein LacZ reporter was inserted into intron 6 of mouse NIBP gene leading to conventional NIBP knockout (designated NF1A). This mouse line also carries loxP sites flanking NIBP exon 7. Crossbreeding of NF1A mice with universal Cre mice generated conditional NIBP knockout mice (NF1C). Either NF1A(−/−) or NF1C(−/−) mice were viable and fertile. At 10 weeks old, the NF1C mice developed microcephaly (15% reduction in brain weight). NF1A(−/−) mice exhibited 90-95% reduction in the mRNA and protein levels of NIBP determined by quantitative RT-PCR and Western blot analysis in brain tissues or cultured NSCs, and the remaining in NSCs was further knocked out by adenovirus-mediated Cre recombination. In NF1C(−/−) mice, complete knockout of NIBP exon-7 was observed in brain tissues and cultured NSCs. Neurosphere assay identified a reduction in the number and size of primary neurospheres from NF1C(−/−) mice compared with NF1C(+/−) littermates. Accordingly, three lineage differentiation at the first passage of NSCs was defected, particularly the neuronal lineage (Tuj1 and NSE). In vivo lineage analysis by multilabeled fluorescent immunohistochemistry showed that quiescent Sox2 + /GFAP + /Ki67 − NSCs was decreased in the subgranular zone of NF1C(−/−) mice. These data suggest that NIBP/TRAPPC9 is required for the self-renewal maintenance and initial differentiation of NSCs.
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A bivariate Genome Wide Association Study (GWAS) of depressive symptoms and lipid levels has identified pleiotropic gene loci
